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Bi& APPL | CAT IONS y
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TTO5NO65EQ

X I AEME(E ABSOLUTE RATINGS (Tc=25°C)

T H ) H E B Afr

Parameter Symbol Value Unit
H5¢ 1oy B LA — R SR AN BELIAE FL

. VCES 650 V
Collector-emitter voltage
* 3% SR R FER Ic T=25C 12 A
Collector current—continuous I. T=100°C 6 A
BRI AR AR AR HE (3 DD .
Collector current - pulse o 20 A

(note 1)
R BRI R " o ,
Gate—emitter voltage
2 TEX - 20 A
Turn—off safe area
b Py Tc=25C
FEHLDD vk 68. 1 w
Power dissipation
. 5
HEL T, ~55~+175 C
Operating temperature range
‘ yEI EE

FHIRER To ~55~+150 C
Storage temperature range
G 2 b e SR IR
Maximum lead temperature for T, 300 T
soldering purposes

S A A AR FRLIAT H e e 45 L PR A

*Collector current limited by maximum junction temperature

R
Le Jokst 96 F5E p o e 5 R A

)

iR 4: 202609B

Notes:

1: Pulse width limited by maximum junction temperature
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TTO5NO65EQ
E454 ELECTRICAL CHARACTERISTICS
b H " 5 MR %A B/ | BB BK| B
Parameter Symbol Tests conditions Min | Typ | Max | Units
L&UEME Off - Characteristics
AN — R 5 R
. BVs 1c=250 B A, Vg=0V 650 - - V
Collector—-emitter voltage
EHE I H 92
T TR AR R Ters Va=650V, Ve=0V, T=25°C - | - |10] ua
Zero gate voltage collector current
lE J“ N7y
Fﬂ*ﬂﬂ*&ﬁgﬁ EE{JIL Tersr VCIi:OV, Ve =20V - - 200 nA
Gate-body leakage current, forward
YR
B2 I R s 2 Terse Ve=OV, Ve =20V ~ |~ |-200] nA
Gate-body leakage current, reverse
AU On—Characteristics
CARERGENED
Ve Vee = Vee , Ic=250 A 4.0 - |6.0 V
Gate threshold voltage e * ¢ ‘
T P VGE=15V 1C=5A Tc=25C - [1.5 |1.8 Vv
Collector—-emitter saturation Versar
VGE=15V IC=6A Tc=25C - |1.6 - v
voltage
BhAUF M Dynamic Characteristics
V=25V, _ _
HINHZ Input capacitance Cies V% o 259 pF
=YV,
P Output capacitance Coes £=1. OMH, - |31.3| - pF
A i o
S IAAL A | o ~ i3l - oF
Reverse transfer capacitance
MK HLfef S B -Total gate charge Qg ~ 3. 7] -
AR — i 5 0% F A Qge o g T
Gate to emitter charge ) nC
AR — 4 H Bl HA A Qgc V=480V, I.=bA, V=15V - 5 g -
Gate to collector charge Tc=25C '
W L ff S & -Total gate charge Qg - l16.8] -
MK — A 33 A HL A Qge - 12.8] -
Gate to emitter charge nC
MK — 5 AR HA A Qgc Ve=480V, 1.=6A, Ve=15 V - 16.3] -
Gate to collector charge Te=25C
WK% L BH-Gate resistance Rg f=1 MHz, open collector - 2.0 |- Q
VGE:15V Vcn:36ov
5 925 _ _
FE R -Short current Isc T,<175°C Tsc<10Ms 40 A
0 SilERBIRNERLE
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TTO5NO65EQ
E454 ELECTRICAL CHARACTERISTICS

FFoci M Switching Characteristics

b} H & 5 WA B/ | $B | K| BAL

Parameter Symbol Tests conditions Min | Typ | Max | Units
JFJE LIRS [A] Turn—on delay time ta(on) - |13.1] - ns
L FFESE] Turn—on rise time t - 19.2] - ns
N N N X = = , = Q
FWrIEIR I (8] Turn—off delay time tq(off) \\;CC,T(;O:,[’ [=54, Re=60 - 42 - ns
TR 1] Turn-off fall time t; TGF—_25°C - |107.6| - | ns
JFEHFE Turn—on energy Fon ! - 91 - pJ
FWrHiFE Turn—off energy Eoff - 55 - nJ
BT R#FE Total switching energy Etot - 146 | - nJ
)8 2EIR B i) Turn—on delay time ta(on) - |13.4| - ns
T E Turn—on rise time t, - |10.8] - ns
N N N K = = , = Q
FWr GEIR I [A] Turn—off delay time ta(off) \\;Ci;}goz’ [=64, R=60 - 141.2| - ns
R 1] Turn-off fall time t TGF—_25°C - o1 - | ns
JFEHFE Turn—on energy Fon ! - 130 | - pJ
FWrHiFE Turn—off energy Eoff - 67 - nJ
BT R#FE Total switching energy Etot - 197 | - nJ
JF 2 ZEIR IS [A] Turn—-on delay time td (on) - |11.3] - ns
_EJFE}E] Turn-on rise time tr - 110.7| - ns
N N N R = = , g Q
FWr GEIR I [A] Turn—off delay time td (off) \\;CC,ZL(S)O:,[’ [=5A, R=60 - 147.8| - ns
R 1] Turn-off fall time tf T(""__1750C - | 208| - | ns
JFE#FE Turn—on energy Fon ! - 117 - pJ
KW HiFE Turn—off energy Eoff - | 123 - uJ
BT RHFE Total switching energy Etot - | 240 | - nJ
JF )3 ZEIR IS [A] Turn-on delay time td (on) - |11.8] - ns
_EJFE}E] Turn-on rise time tr - |11.9] - ns
N N N R = = , g Q
FWr SEIR I (8] Turn—off delay time td (off) \\jCC—ZIL(S)O:/[’ [=6A, R=60 - 146.3| - ns
NBEEFIE] Turn—off fall time tf TGE__1750C - [198.2 - ns
JFE#FE Turn—on energy Eon ! - 141 | - nJ
KW HiFE Turn—off energy Eoff - 141 | - nJ
BT RIFE Total switching energy Etot - | 282 - uJ
RFBR AR E R R B RBEME Anti-Parallel Diode Characteristics and Maximum Ratings
NAEERES v Vee=0V, I:=5HA, T,=25°C - 1.65] 2.2 V
Diode forward voltage ' Ve=0V, Li=5A, T,)=175°C - | L.5| - v
S AR S (]
. . trr - 139 - ns
Diode reverse recovery time Ver=0V, VR=400V I:=6A
Iz A% B R ART Qrr dIs/dt=200A/ us T,=25°C - 157 ~ 0
Diode reverse recovery charge

0 SiliERBIROERLE
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T.

TTO5NO65EQ
M J
E%ﬁﬂtk%iﬂ@éﬁ Irrm 2.6 A
Diode reverse recovery current
11 P2 1]
. . trr 187 ns
Diode reverse recovery time
S IF P LA V=0V, VR=400V I.=6A
. Qrr . 352 nC
Diode reverse recovery charge dTls/dt=200A/ ns T,=175C
S )RS HL . n .
Diode reverse recovery current o
W H % 5 B KfE MAX By
Parameter Symbol DPAK Unit
S5 LI FBH-TGBT
iEaaEEtial o Roncro 2.2 C /W
Thermal resistance, junction to case
25 B EE 1) A H
) . o . Runcio 110 /W
Thermal resistance, junction to ambient
0 SilERBIRNERLE
Fi)iz’g: 2026098 JILIN SINO-MICROELECTRONICS CO, LTD 5/10




T.

TTO5NOGSEQ

4x4FRhZE  ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics T,=25C Output Characteristics T,=175C
2 e 24
top:  20v
- 20 17v 20
< 15v -
=2 . 13v E_td
£ 16 g7 =16
§ 9vv §
S 1 W S
5 :buttom =
g £
K i
(v) (]
4 4
0 T 0
0 ! 2 3 4 ° 6 0 1 2 3 4 5 6
Collector-Emitter Voltage,Vce (V) Collector-Emitter Voltage,Vce (V)
Typical Transfer Characteristics Capacitance Characteristics
10000
20 -
_ 1000 Cies
s 15 ———'_'_‘—"-—-—-_.______
2 T
& 2 100
= [+ Coes
S 10 _E
§ §_ 10
§ . 8‘ Cres
1
0 ! |
4 9 14 0.1
Gate-Emitter Voltage,vge (V) 0.1 1 10 100
Vce, Collector-Emitter Voltage (V)
Gate Charge Characteristics Diode Characteristic
Vce=480V
15 r
15
S Ll
% 12
i) <
£ | =
z ° g
g i
2 g
T 2
g 3t .
§) Tj=175°C
O 1 'l I 1 il 1 1 A1 1 1 L 1 Il J 0 I - | | |
01 2 3 45 6 7 8 9 10111213 14 0 0.5 1 L5 2 2.5
Forward-Voltage,Vf(V)
Qg, Total Gate Charge {(nC)
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@@ TTO5NOGSEQ

SOA Characteristics For DPAK Vcesat vs T;
100 - 3
-?_—;2. 5
[y}
I 1
- Q
§' 10 - s o //w/
c Q
£ A I B S
§ E 1.5 1
£ 2 2.5A
2 14 s 14
E £
g go.5
2
01 ! 10ms, | S o .
1 10 100 1000 25 75 125 175
VCE, collector-emitter Voltage(V) Junction Temperature,Tj{C)
Switching Time vs Ic Switching Time vs Rg
T=175"C, Vge=15V, Vce=400V, Rg=60 Q T=175"C, Vge=15V, Vce=400V, Ic=6A
300 1000
— .. — Tdoni(ng) — -+ — Tdonins)
_______ TH0s) s Tr @S
— — — Tdoffi(nS) — — — — TdoffinS)
@ TH(nS) ‘2 s - ==
= 200 - ] ——m =
£ E -
E s 100 . ol
c £ 7 URTE R
= 5 - et T
£ 100 - E / R e
H [ / 7/',,',«:"/“‘
[} / ‘wﬂ/,'x"’
____________________ / o
L —= f/
o ! ‘ T = 10 T T T T
2 4 6 8 10 0 100 200 300 400 500
IC.Collecter Current(A) Rg.Gate Resistance(Q)
Switching Time vs T; Switching Loss vs Ic
Vge=15V, Vce=400V, Rg=60 Q, Ic=6A T=175C, Vge=15V, Vce=400V, Rg=60 Q
200 05
— - —Eon(mJ)
— Eoff(mJ) 1
2 150 0.4 + — — — EtotalimJ) /’//
L= — . —Tdoni(n3) ‘E
¢ rm—— ) =
'E — — —Tdoffi (15} g
1) 100 4 TH(nS) -
£ ]
£ £
£ 5
P
g o504 - 5
w
0 T T T T T
25 50 75 100 125 150 175 0 ‘ ‘ |
TjJunction temperature(°C) 2 4 6 8 10
IC.Collecter Current(A)
SililcRBEFRIHERLE
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TTO5NO65EQ
Switching Loss vs Rg Switching Loss vs T;
T~=175C, Vge=15V, Vce=400V, Ic=6A Vge=15V, Vce=400V, Ic=6A, Rg=60 Q
0.7 03
——Eon (mJ) __.—"
084 | oeeeee Eoff () /,/ 0.25 ______—-——'———/’
= — — — Ettaliml) P - —
E 051 = SR
7 E 02 1+~
-] "uT
:IB 0.4 | a
£ 2015
5 0.3+ g -
g E
‘% 0.2 4 E L I ———} ———— Eon (mJ)
--------------- Eoff(mJ)
0.1+ 0.05 1 — — — EtotalimJ}
0 T T T T 0 T T T T T
0 100 200 300 400 500 25 50 75 100 125 150 175
Rg.Gate Resistance(Q) Tj.Junction temperature(°C)
Switching Loss vs Vce Ic vs. Tc
T~=175C, Vge=15V, Ic=6A, Rg=60Q
035 1
03 | ——Eon(ml) ”’ ’;. 1
------- Eoff (mJ) - e
— — —Efotalim) /” 10
,Eo.zs §
< 5 s
a 0.2 Q
- g
#o15 g °
% 2
3 o4 s
v
2
0.05 - o
0
0200 250 360 350 4(I]0 450 & o0 7 100 1 150 s
Vce.Collecter Voltage(V) TC, CASE Temperature (°C)
Normalized Maximum Transient Thermal
Impedance for DPAK
10
)
2
=]
a
w
4]
-4
©
£
@
L
=
=
2
~N .
single pulse
0.001 ; ; ‘ ‘ ‘
0.000001 0.00001 00001  0.001 0.01 0.1 1
Square Wave Pulse Durtion(S)
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TTO5NOGSEQ

SMEZR~F PACKAGE MECHANICAL DATA

b2

iR 4: 202609B

)

A
_'"f"_ mm
n SYMBOL
— MIN MAX
A 2.16 2.41
il Al 0.97 1.17
. A2 0. 00 0.15
b 0. 63 0.93
L bl 5.13 5.53
1 b2 0. 66 0.96
! Z( - c 0. 40 0. 60
! D 5. 80 6. 40
o E 6. 30 6.90
e 2. 286BSC
L 2.50 3.30
L1 1. 20 1.80
L2 0. 60 1.00
L3 0.85 1.30
SlilERBFRESIEAE
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@@ TTO5NOGSEQ

o

1 SRR TR AR AR 7 S & 2 O B A B AR, TR, TR 5 A A Sk
2. WSERHENE AR FRR, 0ABERE 5 A R AR .

3. fEHUBRBCTHINE A BRI S0 i RAUE M, 75 W R BN LA T FE1E

4. AU A AT A5 R

NOTE

1. Jilin Sino—microelectronics co., Ltd sales its product either through direct sales or sales
agent , thus, for customers, when ordering , please check with our company.

2. We strongly recommend customers check carefully on the trademark when buying our product,
if there is any question, please don’ t be hesitate to contact us.

3. Please do not exceed the absolute maximum ratings of the device when circuit designing.
Jilin Sino—microelectronics co., Ltd reserves the right to make changes in this

specification sheet and is subject to change without prior notice

BKREARN
AT T I A PR A F

Av bk FHARE EHARTIRYIE 99 5
figw: 132013

MHL: 86-432-64678411

fEH: 86-432-64665812

M 3k: www. hwdz. com. cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: No. 99 Shenzhen Street, Jilin City, Jilin Province, China.
Post Code: 132013

Tel: 86-432-64678411

Fax: 86-432-64665812

Web Site: www. hwdz. com. cn
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